This paper examines switching decisions by households in the MainPower distribution area of New Zealand. The paper measures the extent to which customers switched in response to information about directors' bonuses, marketing surrounding firm ownership, and work by the New Zealand Electricity Authority to promote switching behaviour. The first two events demonstrate the magnitude of consumer concerns about firm governance in an Electricity market. The latter provides a measure of search costs in a market where no central switching service is provided.
A regulator concerned with market power, in contrast, may desire firms' market shares to align with their productive capacity. The regulator may also want to see customers exhibiting elastic demand for electricity, thereby moving oligopolistic supply in the market closer to competitive equilibria. These two objectives encourage a regulator to first encourage hedging by firms (whether through derivative contracts or vertical integration) and second to encourage customers to move retailers in response to price competition. Giulietti, Grossi, and Waterson (2010a) shows that, in the English/Welsh market, there is a weak link between wholesale prices and retail prices, meaning that market power in the retail market is an important determinant of consumer prices.
The behaviour of customer switching in electricity markets is thus of interest to both firms who are targeting one particular market share and also regulators who may be targeting another particular set of market shares, and hoping to achieve a healthy level of "churn" amongst customers. This paper seeks to explore the motivations behind electricity retail customer movements. Brennan (2007) reports that most jurisdictions, with the exception of Britain, have exhibited very low switching rates, as customers seem reluctant, in deregulated markets, to move from their initially assigned retailer. He notes that New Zealand has the second highest switching rate, but that this still leaves 75% of customers having not switched (at time of writing). Defeuilley (2009) attributes low switching rates and suboptimal behaviour of households to behavioural biases encouraging customers to stick with the "status quo", and risk aversion. He also comments that in many cases retail offerings have been less innovative than would be expected, and customers may not have been offered something "new" by incoming retailers. Defeuilley's view is consistent with Giulietti, Waddams, and Waterson (2005) 's survey evidence that search costs are perceived to be high for many customers. In contrast, Littlechild (2009) remarks that most deregulated markets are seeing growing switching behaviour over time. Economically, this is important for retailers: Giulietti, Otero, and Waterson (2010b) document that since privatisation, in the the UK market, prices for incumbents have not converged, presumably suggesting that they can exploit inertia in customer switching decisions (Puller and West (2013) makes similar observations for the US market, while Su (2014) notes that US price declines were concentrated in early years of deregulation rather than ongoing). In a subsequent working paper (Giulietti, Waterson, and Wildenbeest (2010c) ), the authors use a theoretical model of customer reluctance to switch to infer customer search costs from the dispersion of prices. Some level of obfuscation may be in the interests of market participants, as shown by Kalayci and Potters (2010) . Wilson and Waddams Price (2010) shows that although most customers who had switched retailers were motivated by costs, a fifth of customers lost economic surplus by switching. Waddams Price and Zhu (2013) notes that UK retailers had followed the practice of pricing higher in their "home" jurisdictions than they do when competing in other regions; this practice being banned in 2009.
We hypothesise that retail customers are motivated by several factors in making a decision to switch retailers. First, we assume that customers are motivated by price concerns. If a competitor offers a lower price, customers will be inclined to switch retailer. This is mitigated by search costs, and so customers may not move if the gains from switching are small. Secondly, however, customers may be motivated by their opinions of the companies concerned. Electricity is a homogeneous product, but electricity retailers may need to be concerned about their corporate image. Thirdly, many customers may be unaware of the possibility of switching, or may have partial information regarding the benefits that can be gained. Hence we might expect that marketing on the part of a regulator who makes this information available to customers may result in more fluid switching behaviour. This paper makes use of an extensive data set covering the North Canterbury region of New Zealand, provided by the local Lines Company, MainPower. The New Zealand electricity market separates retail and generation activities from ownership of distribution networks. Retailers compete for customers in a region, but the lines company has a monopoly on distribution activities. As such, MainPower observes all switching activity in the region.
We examine the transfers between retailers of ICPs (individual meters) to changes in retail prices. We also examine the responses of customers to three events. First, we examine the response of customers to Contact Energy's Directors' remuneration. In September 2008, Contact announced that it was jointly raising retail prices, and also paying substantial bonuses to its Directors. We examine whether this event caused increased switching activity amongst customers; were customers concerned with the governance of Contact's board? Second, we examine a marketing campaign, in which Trustpower marketed itself as being more desirable on the strength of being a trust (as opposed to a company, as is the case for most other retailers). Did customer response to this campaign indicate a preference over ownership structure for their retailer? In this regard, we examine consumer desire to engage in "ethical" behaviour. Sen, G urhan-Canli, and Morwitz (2001) argue that even in the presence of an organised boycott of a particular product, consumers have weak incentives to participate: at the margin, they are unlikely to achieve change, and potentially face high costs in terms of suboptimal consumption patterns to achieve this. On the other hand, Bénabou and Tirole (2006) argue that individuals may engage in ethical behaviour as a signalling tool. By engaging in costly activities, an individual signals that they may have preferences of a particular type, which allows them to relate to others with similar preferences. This is potentially an economically significant issue: Arnot, Boxall, and Cash (2006) shows that in the coffee market, fair trade coffee has a markedly lower price elasticity than other products, implying that under oligopolistic competition, ethical products may have higher profit margins.
Lastly, we examine the introduction of the "What's my Number?" campaign by the Electricity Authority. In this campaign, the market regulator provided a website to help customers estimate the savings they could achieve by switching retailer. By examining this event, we see whether educational work by the regulator can lower switching costs and achieve a higher rate of customer movement.
Existing empirical work on individual customer switching behaviour has been sparse. Giulietti et al. (2005) examine behaviour of gas customers in the United Kingdom, who face the opportunity of switching from British Gas to new entrants in the market. Hortaçsu, Madanizadeh, and Puller (2014) study the switching behaviour of Texas residents in the wake of deregulation. Giulietti et al.'s (2005) survey data shows that old age pensioners are considerably less likely to switch retailers, while more densely populated areas are fruitful grounds for customer mobility, and likely to be targetted by retailers looking to poach customers.
The layout of the remainder of this paper is as follows. Section 1 outlines our methodology. Section 2 describes our data set. Section 3 presents the empirical results of our work, while Section 4 concludes.
Methodology
This paper makes use of the Conditional Logit model (McFadden (1973) ) to explain household switching behaviour. We assume that household i in month t receives utility from retailer j according to the following equation
where X i,j,t are a set of characteristics that vary across households, retailers and time.
These are observable to the econometrician. ǫ i,j,t is a term that is unobservable to the econometrician, but assumed to be logistically distributed. As such, we can evaluate the probability that a household chooses a particular retailer (j) as
With this set of probabilities, the parameters (β k ) can be found by maximising the likelihood that a household chooses the particular retailer observed in a particular month, i.e.:
where j(i, t) is household i's observed time t choice of retailer. In our estimation of standard errors, we allow for clustering across households, following Cameron, Gelbach, and Miller (2011) .
Price effects
We assume that households have a preference for cheaper retail rates, so our first explanatory variable is relative price:
i.e. the price of a competitor relative to the household's incumbent retailer. This effect is offset by search costs, ans we therefore allow our second term to be a preference for the household's incumbent retailer:
A high estimate for β 2 therefore represents higher search costs, manifested as greater inertia amongst customers. By interacting demographic or time series variables with X i,j,t,2
we can examine the effect of variables that might increase/decrease inertia (such as the "What's my number?" campaign). By interacting variables with X i,j,t,1 we can examine variables that might increase a household's sensitivity to prices (such as seasonal/weather variables that might proxy for a household having experienced high power bills). Hortaçsu et al. (2014) highlight the importance of identification of inertia effects in a model, and point out that including firm dummies cannot explain the long periods that customers spend with individual retailers. In their model, they break the switching decision into a two-step process, where customers first make a decision to "shop around", while in the second stage, they choose a retailer from the set of competitors. In our case, we incorporate the first decision into our model by way of the incumbent dummy: most customers will have a substantial preference for their existing retailer in a given month, resulting in long periods with no switching for most customers. We believe that this achieves a similar outcome to Hortaçsu et al.'s (2014) approach, and by interacting with price effects we can model customers becoming more or less active in the market. Where we feel our approach has a slight advantage is in interpretation: since the coefficients are being estimated in the same logit formulation, it is easy for us to interpret the economic significance of inertia, as demonstrated in Section 3.2. In section 3.2.1, we check the robustness of our approach by considering a sub-sample of customers, restricted to be only those who switch at least once in the sample.
Data
Our data covers the period May 2007-December 2012. The data used in this project can be split into four subsets: switching data, electricity usage, demographics and weather information.
Switching
Switching information is provided by MainPower, the lines company who provides distribution services in North Canterbury. Data is anonymised by meshblock, and covers all connections and terminations. The region is divided into seven Grid Exit Points (GXPs) where each ICP is assigned to one GXP (see 1). Ashley11 includes a direct connection to the transmission network by a fibre board factory. We exclude Ashley11 from our work on electricity usage, since its offtake is dominated by the fibre board factory. However, since many small ICPs are also connected, we include Ashley11 ICPs in our switching work.
There are 38 880 ICPs in the region, and we observe 16 633 switches during the period.
A histogram of number of switches observed for each ICP is given in figure 2. Contact Energy is the incumbent firm from deregulation, and at the start of the sample, accounts for roughly 90% of ICPs in the region. Over the course of the sample period, this portion declines and the retail shares become more evenly distributed across retailers, see figure 3.
Electricity Usage
Electricity offtakes are available at a Grid Exit Point (GXP) level (see figure 1) . We aggregate daily offtakes into monthly observations (see figures 5 and 6). Electricity use fluctuates in most areas, and often shows strong seasonal patterns. These patterns can exhibit high mid-year (winter) usage (see for example Kaiapoi11) or high year end (summer) usage (see for example Waipara33). 
Demographics
Since our data is anonymised at a Meshblock level, we can connect our switching data to Statistics New Zealand data concerning house sizes, and general demographic information for the area.
We further create GXP level information by weighting meshblock information according to the number of ICPs attached to a particular GXP that lie in each meshblock. GXP level information is used for electricity usage estimation (see section 3.1) while meshblock level information is used for switching estimation (see section 3.2).
Weather
Weather information is available from the National Institute of Water and Atmospheric Research (NIWA). NIWA has a range of weather stations scattered across the North Canterbury region (see figure 1) . For each ICP, we take the weather reading from the closest weather station. We then generate an average across all ICPs associated with a particular GXP to generate GXP level weather parameters. This provides us with two data-sets. As with demographic data, GXP level data is used for electricity demand estimation, while meshblock level data is used for switching estimation.
Results
We first investigate the electricity offtakes in the MainPower/North Canterbury region.
Then we turn our attention to the actual switching decisions of the ICPs.
Electricity Demand
We use our panel data on GXP offtakes and the demographic information to explore the sensitivity of electricity demand to household characteristics and weather.
In Table 1 we aggregate across GXPs. This allows us to explore the effect of demographic variables, which vary in the cross-section. We find that rain and soil moisture have a negative impact on electricity usage, while temperature and hours of sunlight have a positive impact. This supports the hypothesis that electricity usage in the region is significantly impacted by use of irrigation, predominately a dry weather activity. Seasonal dummy variables suggest that peak electricity usage is in December and January.
Demographically, we find that higher incomes and greater numbers of retirees increase electricity usage. Interestingly, the proportion of four bedroom place of dwelling in a meshblock (a proxy for the prevalence of larger houses, since most dwellings in the region are 1-4 bedrooms) has a negative impact on electricity usage.
Lastly, by interacting ICP density with soil moisture, we uncover a positive term, indicating that electricity usage is less sensitive to soil moisture in more urbanised GXPs.
We next break the sample into individual GXPs. Table 2 shows the results of this.
Since we have disaggregated the cross-sectional element of the data, we can no longer estimate demographic effects. However, it is interesting to examine the effects of weather variables. Figure 5 shows the results of trying to explain electricity usage with weather variables alone. For Culverden33, Waipara33 and Kaiapoi11, the regular seasonal patterns in the data are well explained by seasonal patterns in weather. However, for Culverden66/Kaikoura33, Waipara66 and Southbrook33, performance is considerably weaker. Figure 6 shows results once monthly seasonal dummies are incorporated. Culverden66/Kaikoura33, in particular shows a much improved estimation, suggesting that seasonal tourist visitors in December/January can explain much of the fluctuations in usage.
Switching Behaviour
We next turn our attention to customer switching behaviour. Given that our electricity demand results suggest that customers may have varying electricity usage based upon weather effects and demography, we include these explanatory variables as factors that may make a customer more or less likely to switch. Specifically, we interact these variables with relative pricing, so that customers who potentially have high power bills are more likely to switch retailers when prices are materially different.
Given Contact's preponderance in the region, we also include dummy variables for each of the retailers, effectively allowing customers to have a preference for a particular firm over others. Next we turn our attention to the various marketing campaigns held in the region.
The "What's my number?" campaign, unsurprisingly, decreased customer loyalty. Again, translating this to "discount equivalent" terms, this was equivalent in magnitude to a 4.97% price differential.
Interestingly, the largest effect is due to the Trustpower campaign, starting in February 2010, where Trustpower marketed itself as being New Zealand owned and being more desirable due to its trust governance structure. This campaign gave Trustpower the equivalent of a 15% price differential. Graphically, the effect of this campaign can be seen in Figure The two earthquakes had opposite effects on ICP switches. Noting that considerable migration was caused by the two earthquakes, we might expect to see more switching, caused by customers moving into and out of the region. The first Canterbury Earthquake (September 2010) caused a significant increase in incumbent effects, while the second earthquake caused a decline in incumbent retention power.
Our company control variables are not surprising. Each of the non-Contact firms has a negative coefficient. Many customers have a strong preference for Contact. Interestingly, Trustpower's number is the most negative, reflecting its small market share prior to the marketing campaign. However, the effect of the campaign is to largely offset this, resulting in Trustpower being the second most popular retailer in the latter part of the sample.
Examining demographic effects, we find that large households and elderly households exhibit less sensitivity to prices, while high income households are more sensitive. These findings echo the survey evidence of (Giulietti et al. 2005) . As might be suggested by Figure 3 most switching goes on in the winter, as exhibited by the higher sensitivity to prices during rainy months.
Movers
One concern with our work would be that many ICPs do not switch during the sample period. This could raise an identification issue, in that with little movement, it would be difficult to distinguish between preference for the retailer who happens to be an ICP's retailer at the start of the sample, and the incumbent ICP, since these would be one and the same for non-switching ICPs. To examine whether this affects the results, we next restrict our sample to ICPs who have switched at least once in the sample period, effectively excluding "non movers".
The results are reported in Table 4 . Our basic finding regarding the strength of the incumbent effect is robust. Our coefficients for incumbent and relative price change from 5.9828 to 5.7557 and -11.7842 to -11.7114 . While the Incumbent coefficient difference is statistically significant, due to our large sample, the coefficient change is numerically similar. Repeating our calculation of the effect of a firm giving a 10% price cut, we find that the probability of attracting an ICP is e −5.7557+0.1×11.7114 = 0.0102. Not surprisingly, conditioning on ICPs that move, this sensitivity is slightly higher, but qualitatively similar.
Our examination of the Director Remuneration period also becomes slightly clearer Table 4 : Results for customer switching behaviour, where sample is restricted to customers who switched at least once during the sample period. Variables are as discussed in Table 3 .
Conclusion
This paper examines the effect of consumer sensitivity to governance aspects of retailers/gentailers, over and above responsiveness to price differences. We find that there was a small response by Contact customers to news about Contact's Directors' compensation packages. However, more significant customer movements occurred in response to
Trustpower's marketing of itself as having a more desirable governance structure to its competitors. Was this partly made more effective by being preceded by the remuneration incident? It is difficult to say.
Potential areas for future research would be to obtain more disaggregated data for electricity usage, allowing for better control for monthly bill size on switching behaviour.
Examining effects in other regions could also be fruitful, since results for North Canterbury may be different due to Contact's dominant position in the retail market there.
